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Section 1

Sec t i on 1
Introduc t ion
1.1 Introduct ion
This S c o p e of Work (SOW) provides detailed requirements to be f o l l owed by the
Respondent in performance of the Removal Action at the Export Plant which is a
portion of the Libby Asbestos Site (the Sit e). The Site is located in Montana, within
Sections 3 and 10, T.30N., R.31W. of the Libby Quadrangle, in the county of Lincoln;
the Export Plant (herein referred to as Operable Unit 01) is located near the center of
the Site, on the northern edge of Libby. This SOW is for the removal of asbestos
contamination at Operable Unit 01 and was prepared by EPA with the assistance of
the Environmental Engineering Division (DTS-33) of the John A. V o l p e National
Transportat ion Systems Center ( V o l p e Center).
For the purpose of this SOW, items requiring EPA approval refers to approval by the
EPA On-Scene Coordinator (OSC) or his designated f i e l d representative. In the event
that there is a conflict between this SOW and the Unilateral Administrative Order
(UAO), the UAO shall take precedence.
1.2 Background I n f o r m a t i o n for Operable Unit 01
A portion of the information included in this section was obtained during a walkover
conducted from April 11-12,2000 and from other documentation provided to the
V o l p e Center by EPA. Figure 1-1 provides the general locus plan of Operable Unit 01
and the former vermiculite mine. Figure 1-2 provides the location of Operable Unit 01
and the former vermiculite mine on the USGS Quadrangle.
1.2.1 Current Ownership
Operable Unit 01 is currently owned by the City of Libby, Montana and is leased to a
lumberyard and building materials supplier. Operable Unit 01 also includes a portion
of the adjacent youth baseball f i e l d s , north of the lumberyard.
1.2.2 Current Usage
Operable Unit 01 is currently operated as a lumber planing operation, lumberyard
and building materials supplier. Photographs of Operable Unit 01 taken during the
walkover are provided in A p p e n d i x A.
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Section 1

1.2.3 H i s t o r i c Usage
Operable Unit 01 was used as a vermiculite exfol iat ion plant and commercial export
f a c i l i t y of mined vermiculite.
1.2.4 Operable Unit 01 Area (Acreage)
The total acreage of Operable Unit 01 is approximate ly 12 acres. Operable Unit 01 is
accessible from Highway 37 and is located on the northern limits of the center of the
Site. Operable Unit 01 is bounded on the north by the Town of Libby athletic f i e l d s ,
recreation area, and the Kootenai River; on the south by the Burlington Northern
Railroad track bed; on the east by Highway 37; and on the west by State of Montana
property. Figure 1-3 di sp lays the general layout of Operable Unit 01.
1.2.5 General Condition of Operable Unit 01
Pole Barn
The Pole Barn, referred to as the Open Storage Building by the tenant, is a wooden
frame open face structure with corrugated steel siding and roof. The corrugated metal
roof appears to have been installed over an asphalt roof and has been modi f i ed with
added shingles and tack. The dimensions of this structure are approximately 66 ft. by
120 ft. The structure rests on a steel reinforced concrete slab. The structural area of the
Pole Barn is 7,920 sq. ft.
Old Vermiculite Storage Warehouse
The Old Vermiculite Storage Warehouse is a wooden frame structure with wooden
siding and roof covered with corrugated steel overlapping and cascading panels. This
s t r u c t u r e ' s dimensions are approximately 40 ft. by 100 ft. The structure was
constructed onto a steel reinforced concrete slab with concrete piers support ing the
beams and girders. The structural area of this building is 4,000 sq. ft.
Large Lumber Warehouse
The Large Lumber Warehouse is a wooden frame structure with corrugated metal
siding on interior and exterior walls. This building is referred to by the tenant as the
Garage and also houses a weight scale that is no longer in service. The roof is
corrugated metal on wooden jo i s t s and trusses. The structure was constructed on a
steel reinforced concrete slab. This s t r u c t u r e ' s dimensions are approximately 50 ft. by
60 ft. The structural area of the Large Lumber Warehouse is 3,000 sq. ft
Operating Planer S h o p
The Operating Planer Shop is a wooden frame structure with wooden siding referred
to by the tenant as the Planer Building. Attached to this building is the planer room
used by the tenant for planing lumber eight to ten consecutive days per month. The
roof is covered with corrugated steel overlapping and cascading panels. This
s t r u c t u r e ' s dimensions are approximate ly 70 ft. by 80 ft. The building was constructed
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Section 1
onto a steel reinforced concrete slab with concrete piers support ing beams. The
structural area of the Operating Planer Shop is approximately 5,600 sq. ft.
S m a l l Shed
The small shed is a wooden frame structure with wooden siding and roof. This
building is leased f rom the Town of Libby and used for building furniture and storing
assorted belongings. The roof is covered with corrugated steel overlapping and
cascading panels. This s t r u c t u r e ' s dimensions are approximate ly 36 ft. by 50 ft. The
structure was built onto a steel reinforced concrete slab with a 6 ft. by 6 ft. sump that
was observed to be back f i l l ed with soil when the walkover was per formed. The
structural area of the small shed is approximately 1,800 sq. ft
Demolished Shed
The demolished shed has a f o o t p r i n t of a steel reinforced concrete slab and foo t ings
with dimensions of approximately 30 ft. by 50 ft. The structural area of the
Demolished Shed slab is approximately 1,500 sq. ft. The f o l l o w i n g is a summary of the
structural building sizes:
Pole Barn 7,920 sq. ft.
Old Vermiculite Storage Warehouse 4,000 sq. ft.
Large Lumber Warehouse 3,000 sq. ft.
Operating Planer Shop 5,600 sq. ft.
Small Shed 1,800 sq. ft.
Demolished Shed 1,500 sq. ft
S T R U C T U R A L ARE A S U B T O T A L : 23,820 sq . f t .
These are approximate dimensions based upon available drawings. Dimensions shall
be verified during the survey required under Section 2.3.2. All structures at Operable
Unit 01 are in poor to fair condition.
1.2.6 Soi l Conditions
Operable Unit 01 has had crushed aggregate base materials placed and compacted
onto access roads and parking lots to provide adequate base during wet weather
conditions.
1.2.7 Existing Infras truc ture and U t i l i t i e s
Access roads, telephone, water, sewage or septic disposal system, and electrical
power are available at Operable Unit 01.
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1.2.8 Exist ing Vegetat ion
There is no vegetation at the lumber yard portion of Operable Unit 01. Vegetat ion in
Operable Unit 01 is limited to the baseball f i e l d s located on the northwest half of the
proper ty where grass and a few trees grow.
1.2.9 Avai lab i l i ty of Water
Water is available to Operable Unit 01 through hose bibs and a f ire hydrant
1.2.10 Surrounding Properties
Operable Unit 01 is bordered on the south by the Burlington Northern Railroad and
town-owned proper ty to the north. State proper ty is located to the west of Operable
Unit 01 and Highway 37 is located to the east of Operable Unit 01. Adjac en t propert ie s
and features will be determined by the survey required under Section 2.3.2 of this
SOW.
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Section 2

S e c t i o n 2
Removal Action S c o p e of Work
Respondent is required to p er form the tasks outline in Section 2.1 through 2.17. In
accordance with the Unilateral Administrative Order (UAO), the Respodent shall
submit to EPA for review and approval a comprehensive Work Plan that describes
how these tasks will be accomplished.
2.1 Temporary Re-location of Business
Operable Unit 01 is used as a f u l l y operational lumberyard and building materials
supplier. A large planer is used to f inish rough cut lumber prior to bundling and
shipping out by rail or truck or for sale at the lumberyard. The current business,
except for the planer, shall be temporarily relocated to an appropriate commercial
location in Libby. The location must be agreed to by the EPA, the City, and the
current tenants. Expenses to be covered include: moving expenses (both before and
af t e r the removal), rent in excess of the t e n a n t ' s current payment, and other costs in
accordance with the temporary relocation requirements of 44 CFR § 220.
Respondent shall retain a cer t i f i ed appraiser to determine values of real and personal
property a f f e c t e d by the removal action and use such appraisal to pay appropriate
compensation to the owner and lessee of the Export Plant for temporary relocation
and proper ty restoration. Any payments shall be in accordance with the temporary
relocation requirements of 44 CFR § 220.
Lumber and building materials stored at Operable Unit 01 may be contaminated with
asbestos fibers and may need to be cleaned prior to reuse. Alternatively, the material
may be disposed of as asbestos containing material and replaced or fa i r ly
compensated.
The tenant requested that the planer be kept in operation certain times during the
removal action. The Respondent shall include plans to isolate the planer during the
removal action to accommodate this requirement
2.2 Projec t Execution Plans
Prior to initiation of removal action activities, the Respondent will be required to
submit, at a minimum, the f o l l o w i n g plans for review and approval by the EPA.
(These plans shall be incorporated into the overall Work Plan required for this
Removal Action and submitted concurrently with the Work Plan):

• Traffic control plan
• Dust control plan (for both the OU 1 proper ty and the former mine site, if used

for d i spo sa l)
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Section 2
m Erosion control plan
• Building Decontamination Feas ib i l i ty Plan (Respondent shall analyze the likely

e f f e c t ivene s s and cost of complete decontamination as compared to the
demolition and replacement of each building). EPA will use this information to
decide whether a building can be adequately decontaminated in place or must be
demolished to e f f e c t i v e l y remove contarninatation.

• Building Decontamination Plan (Plan shall address both the gross
decontamination required for the buildings to be demolished and the final
decontamination for buildings to be l e f t in place).

• Equipment & Personnel decontamination plan (including plans for
decontamination water collection and recycling) (See Section 2.3.6 for more
deta i l)

• Site Control Plan (to i d e n t i f y work zones and restrict access)
• H e a l t h & S a f e t y Plan (see Section 2.3.4 for more de ta i l)
• Apprai sa l and Personal Property Valuation Plan
• Disposal Site Closure and Institutional Control Plan (if the former mine site is

used for disposal).
2.3 Pre-Excavation & Planning Activit ie s
The f o l l ow ing work elements shall be performed prior to initiation of the removal
action in order to provide the information to e f f e c t i v e l y manage, control, and
document removal and demolition activities at Operable Unit 01.

2.3.1 T e s t Pit Program
The tenant has commented that vermiculite containing soils were used historically to
f i l l in low areas of Operable Unit 01. It is believed that vermiculite containing soils
could be covered with granular soils and roadways at a number of locations on
Operable Unit 01. However, the exact locations where these soils may be located, or at
what dep th is unknown. A test p i t / s o i l boring program shall be planned and
executed on Operable Unit 01 to explore this matter.
The locations and depths of these f i l l e d areas should be determined in order to focus
necessary soil removal activities. The Respondent shall develop specifications and a
schedule for conducting a test pit excavation program at Operable Unit 01 and
include these in the Work Plan. The test pit excavation program will be conducted
once the detailed survey of Operable Unit 01 has been received, reviewed, and
accepted by EPA. The current lessee of Operable Unit 01 will be requested to
partic ipate by id en t i fy ing known or suspect locations of underground structures and
vermiculite.
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2.3.2 Conduct Land Survey
A detai l ed proper ty line survey and t opograph i c survey shall be prepared for
Operable Unit 01 by a registered land surveyor licensed in the State of Montana prior
to initiation of removal action activities. All physical features and structures on
Operable Unit 01 will need to be located on the survey. Informat ion obtained from
Operable Unit 01 surveys will be in both reproducible hard copy and AutoCAD
electronic format. The surveys will be used to establish air monitoring locations, limits
of work areas, confirm existing building locations and dimensions, i d e n t i f y adjacent
features and propertie s , and to prepare a grading plan.
2.3.3 Inventory and Removal of Property Contents
An inventory of items belonging to the tenant shall be conducted by the Respondents.
EPA will provide photo documentation in support of this e f f o r t A detailed asbestos
survey and sampling of items stored on the proper ty could be extremely costly and
time consuming. As an alternative to sampling, articles stored in the buildings may be
assumed to be contaminated with asbestos. Items will be placed into the f o l l owing
three categories:

• No value - The owner agrees that these items have no value and does not want
any replacement Thes e items shall di sposed of as asbestos containing material
at the former mine site or o f f - S i t e in accordance with State and Federal law.

• Of value to the owner and can be decontaminated - These articles shall be
thoroughly decontaminated by washing fo l l owed by visual inspection prior to
their relocation. The requirements for decontamination and certif ication of
visual inspection are described in subsequent sections of this SOW.

• Of value to the owner, however, not compatible with standard decontamination
procedures and more economical to dispose - These items shall either be
replaced or the owner shall be provided with fair replacement value
compensation. The original item shall be disposed of as asbestos containing
material at the former mine site or o f f - S i t e in accordance with State and Federal
law.

2.3.4 Prepare H e a l t h and S a f e t y Plan
The Respondent will be responsible for developing and implementing a H e a l t h and
S a f e t y Plan for all removal actions and demolition activities at Operable Unit 01. The
Heal th and S a f e t y Plan will be developed and implemented in accordance with the
US. Occupational S a f e t y and H e a l t h Administration (OSHA) Standard 29 CFR Part
1910 and Part 1926, Occupational S a f e t y and H e a l t h Standard for the Construction
Industry and all relevant Federal and State OSHA H e a l t h and S a f e t y requirements.
The Heal th and S a f e t y Plan will be reviewed and approved by a Cert i f i ed Industrial
Hygienist (CIH) prior to initiating removal actions. All modifications to the Heal th
and S a f e t y Plan that are required during the removal action at Operable Unit 01 will
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also be reviewed and approved by the pro j e c t CIH prior to being implemented. The
H e a l t h and S a f e t y Plan shall address the fo l lowing:

•Overview of the potential hazards of the work
•Identi f i cat ion of sa fe work practices
•Training and medical monitoring requirements
•Personal protective equipment requirements
•Personnel air monitoring
•Communication and emergency notif ication procedures
•Project documentation

Once the H e a l t h and S a f e t y Plan has been approved by the CIH, the Respondent will
review the plan with all removal action personnel. AH removal actions at Operable
Unit 01 will be conducted in strict accordance with the approved H e a l t h and S a f e t y
Plan.
2.3.4 Construction Quality Control and Quality Assurance Plan
The Respondent shall develop a Quality Control and Quality Assurance Plan that
meets the requirements set f o r t h in the Unilateral Administrative Order.
2.3.5 Prepare Air Monitoring Requirements
Air monitoring shall be conducted to determine airborne dust and asbestos f iber
levels during the removal actions. Perimeter air monitoring shall be performed by an
air monitoring f irm hired by the Respondent (independent from the Respondent and
the R e s p o n d e n t ' s removal action contractor). Air monitoring will be performed prior
to the initiation of removal actions to determine background levels of dust and fibers
in the air. Air monitoring will be performed during removal actions and demolition
activities to ensure that dust and fibers are not being released from the work areas
during removal actions, to determine the appropr ia t e level of respiratory protection
for removal action workers, and to document dust and fiber levels f o l l ow ing the
removal actions.
Air monitoring will be performed using continuous aerosol monitors and by
collecting samples for analysis by transmission electron microscopy (TEM). The MD2
DataRAM™ Portable Real Time Aerosol Monitor (or equivalent) will be used to
conduct continuous air monitoring on the perimeter of Operable Unit 01 to determine
the total mass of airborne dust and f iber s (expressed as micrograms per cubic meter
(ug/m 3 ) of air). Air samples that will be analyzed by TEM will be collected in
accordance with EPA's Sampling and Quality Assurance Project Plan dated January 4,
2000 (see A p p e n d i x B for the text portion of this document). Air samples shall be
analyzed in accordance with ISO 10312 counting rules unless otherwise spec i f i ed by
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EPA. Sampl e results analyzed by TEM will be expressed as asbestos structures per
cubic centimeter.
Background Air Samples
The air monitoring consulting f irm will collect background air samples at Operable
Unit 01 to determine background airborne asbestos f iber levels prior to the start of the
removal action. The consulting f irm will collect air samples for TEM analysis at
identical locations on Operable Unit 01 on two d i f f e r e n t days to determine
background airborne asbestos f i b er levels. The background air samples will be
compared to the f inal clearance air samples to ensure that airborne asbestos f iber
levels at the completion of the removal action are equal to or lower than the asbestos
f iber levels present prior to initiating the removal action. Sample results shall be
reported to EPA during site mobilization.
Ambient Daily Air Monitoring
The air monitoring f irm will conduct daily air monitoring during the removal action
at Operable Unit 01 to ensure that airborne dust and fibers are not being released
during the removal action. The air monitoring f irm will collect air samples along the
perimeter of the Operable Unit 01, in clean rooms, and at the exhaust of negative air
machines during the active work day. Sample results shall be reported to EPA within
24 hours of collection.
The air monitoring f irm will place a minimum of six MEE DataRAM™ Portable Real
Time Aerosol Monitors along f i x ed locations along the perimeter of Operable Unit 01.
The DataRAMs will provide continuous monitoring of the total mass of airborne
particulates on Operable Unit Ol's perimeter. The air monitoring f irm will also collect
air samples for TEM analysis at these same f ix ed locations on the perimeter of the
projec t to determine the concentration of airborne asbestos fibers. The air monitoring
f irm will analyze the data collected from the DataRAM and the TEM analyses to
establish trends between airborne particulate levels and asbestos levels. A f t e r review
of R e s p o n d e n t ' s intial data submittals, EPA will determine if an adequate correlation
exists between total particulate and asbestos concentrations. EPA will determine
whether total particulate measurements can be substituted for asbestos TEM analysis.
Air monitoring points shall also be established at the boundary of any exclusion zone
to ensure the adequacy of the boundary. The air monitoring f irm shall designate
these locations as part of the H e a l t h & S a f e t y Plan.
The air monitoring f irm will also collect air samples in the clean rooms of
decontamination chambers, at the exhaust of negative air machines, and other
appropriate areas on Operable Unit 01. The purpose of these samples is to document
that clean rooms are actually clean and that the negative air machines are not
exhausting asbestos fibers. For all ambient samples collected pursuant to this section
sample results shall be reported to EPA within 24 hours of collection.
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Health & Safety Air Samples
The Respondent will collect daily personal air samples on its workers to document
compliance with the Occupational S a f e t y and Heal th A d m i n i s t r a t i o n ' s (OSHA)
Asbestos Standard for the Construction Industry (29 CFR Part 1926.1101).
The Respondent will collect time-weighted average (TWA) and excursion samples
f rom ten percent (or a minimum of two) of the workers each day removal action work
is performed. The TWA samples will be started at the beginning of each work day
and will be turned off at the conclusion of each work day. T W A s will be adjus t ed
using the Brief and Scala Method for workdays that last longer than eight hours.
Thirty-minute excursion samples will be collected f rom workers during work
activities that are expected to generate the highest f iber levels.
The results of the TWA and excursion samples will be compared to the Asbestos in
Construction Standard to determine if the level of respiratory protection worn by
removal action workers is adequate.
Ambient Final Clearance Air Samples
A f t e r each building or structure on Operable Unit 01 has been decontaminated, the air
monitoring f irm will per form a detailed visual inspection of the building or structure
to ensure that vermiculite and dust have been adequately removed (e.g., su f f i c i en t
removal so as not to generate visible dust during building dismantling). This
inspection shall be performed by an asbestos inspector accredited in the State of
Maontan, shall be documented in writing, and signed by the individual performing
the inspection. For all buildings that will be demolished, final clearance air samples
are not required prior to demolishing the building or structure. For these buildings,
once a building passes the final visual inspection by the Respondent and the EPA, the
building can be dismantled.
For buildings that EPA decides may be decontaminated and l e f t in place, final
clearance samples must be collected in accordance with the ARARs attached to the
Action Memorandum. Sample results shall be reported to EPA within 1 week of
completion of the decontamination.
At the conclusion of the removal action for Operable Unit 01, the air monitoring f irm
will collect final clearance samples. The air samples will be collected and analyzed by
TEM. The samples will be collected at the same locations as the background samples
collected prior to the initiation of the removal action. These samples will be compared
to the background air samples to ensure that airborne asbestos f iber levels at the
completion of the removal action are equal to or lower than the background fiber
levels. Sample results shall be reported to EPA within 1 week of the removal of all
contaminated material.
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2.3.6 Prepare Decontamination and Dust Suppre s s i on
Requirements
2.3.6.1 Decontamination Procedures
Prior to the initiation of removal actions, s p e c i f i c decontamination and cleaning
procedures will be developed and included in the removal action Work Plan for
Operable Unit 01. The Work Plan will include the requirements for decontaminating
personnel, construction equipment, contents of the buildings, and the buildings
themselves. The f o l l owing paragraphs provide an overview of the decontamination
activities to be included in the Work Plan.
2.3.6.2 Personnel Decontamination
Removal action personnel will be required to decontaminate themselves at the end of
each work shi f t before leaving Operable Unit 01. The Respondent will furnish and
install separate personnel decontamination faci l i t i e s for male and female removal
action workers to shower at the completion of each work shi f t . The decontamination
f a c i l i ty will consist of a minimum of a dean room, shower room, and dirty room
separated by air locks. The f a c i l i t y will have hot and cold running water, and will
have a negative air system that prevents f ibers f rom being released into the clean
room. All shower water will be f i l t er ed to remove asbestos fibers before being
released to the environment Workers will enter the dirty room, remove their
protective clothing, s tep into the shower room and shower, then enter the clean room
before taking work breaks or leaving the work area for the day. The personnel
decontamination fa c i l i ty will also be available for use by the engineer and federal and
state agency personnel throughout the duration of the project
2.3.6.3 Decontamination of Construction Equipment
A variety of construction equipment and vehicles, such as backhoes, loaders, dump
trucks and bobcats, will require decontamination before leaving the job to prevent
asbestos contaminated soil from being tracked off Operable Unit 01. The Respondent
will be required to construct a decontamination fa c i l i ty at Operable Unit 01 to
decontaminate equipment and vehicles. The equipment or vehicles to be
decontaminated will be driven to the pad and washed with water to remove visible
signs of soil and mud from the exterior of the equipment or vehicle. The water will be
collected for f i l t ra t i on and/or disposal or reuse.
2.3.6 A Decontamination of the Contents of the Buildings
The Respondent shall setup a separate decontamination fa c i l i ty at Operable Unit 01
for removal action workers to decontaminate the contents of the buildings. The
removal action Work Plan will provide detailed procedures for decontaminating
items that will include the use of high e f f i c i ency particulate air (HEPA) vacuum
cleaners and/or rags wetted with amended water. Decontamination of these items
will take place in a decontamination fa c i l i ty that is separate from the personnel
decontamination faci l i ty.
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The decontamination f a c i l i t y will consist of a minimum of a clean room, cleaning
room, and dirty room separated by air locks. The f a c i l i t y will have running water, and
will have a negative air system that prevents f ibers from being released into the clean
room. All water will be f i l t e r e d to remove asbestos f i b er s before being released to the
environment. Fil t e r ed water will be sampled and analyzed to confirm asbestos f ibers
have been removed. The contents of the buildings will be taken through the dirty
room and handed to personnel in the cleaning room to be decontaminated. A f t e r each
item is cleaned, the decontaminated item will be handed to personnel in the clean
room to be taken to one of the temporary storage facilities.
2.3.6.5 Decontamination of the Buildings
Once the contents of the buildings have been removed and decontaminated, the
Respondent will per form a gross decontamination of the buildings. The removal
action Work Plan will provide detailed procedures for gross decontamination of the
buildings that will include the use of HEPA vacuum cleaners, amended water, and/or
rags and mops.
Respondent shall submit to EPA as part of the Work Plan its analysis performed in
accordance with the Building Decontamination Feas ib i l i ty Plan. EPA shall decide
whether decontamination or demolition is appropr ia t e for each building on Operable
Unit 01.
For buildings which EPA decides shall be demolished, EPA will conduct an
inspection prior to approval of demolition, and, when appropriate, require use of a
spray lock down encapsulant on building surfaces to lock down any residual f ibers
prior to building dismantling.
For buildings which EPA decides shall be decontaminated and l e f t in place,
Respondent shall per form final decontamination and air sampling. Detailed
speci f icat ions for final decontamination and clearance air sampling shall be submitted
to EPA for review and approval as part of the Work Plan.
2.3.6.7 Dust Suppres s ion Procedures
The removal action Work Plan will include dust suppression procedures to prevent
asbestos contaminated dust from migrating off Operable Unit 01. Dust control will
also be required on Rainy Creek Road for dust created by trucks hauling waste to the
vermiculite mine, if the mine is used for disposal. The removal action Work Plan will
include detailed procedures for dust suppression that will include the use of liquid
magnesium chloride dispensed from water trucks and sprayers on Operable Unit 01
and on Rainy Creek Road. The independent air monitoring f irm will conduct visual
observations and air monitoring of Operable Unit 01 to ensure that dust suppression
techniques are adequate. In the event that the EPA OSC determines tihat dust
suppression techniques are inadequate, the Respondent shall take steps as directed by
the EPA OSC to rec t i fy the inadequacy.
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2.4 Mobil izat ion & Si t e Preparation
Initial mobilization for this project shall be performed in preparation for the Removal
Action. Mobilization will include set up of the f o l l o w i n g temporary fac i l i t i e s and
structures:
O f f i c e Trailer - The trailer shall have su f f i c i en t space to conduct on-site meetings with
agency personnel.
Temporary Electrical Power Service - Electrical power shall be provided through the
existing service and hard wired into the o f f i c e trailers.
Portable Toi l e t s - Portable toilets for male and female workers and agency personnel
shall be staged in the S u p p o r t Zone and workers must exit through the personnel
decontamination fa c i l i ty in order to access these fac i l i t i e s . The number of toilet seats
and urinals shall be in accordance with the requirements of 29 CFR 1910.120 (n)(3)(I),
however, there shall be at least three portable toilets with hand washing fac i l i t i e s at
Operable Unit 01. Portable toi le t s shall be emptied and cleaned, and liquids,
disinfectants, paper, etc. replaced or re suppl i ed every other day during removal
action activities.
Temporary Lumber Storage Area - A temporary building shall be constructed to
house items owned by the current tenant of Operable Unit 01. The building shall be
in a location that is complete ly accessible to the Tenant at all times. The building shall
be of su f f i c i en t size to accommodate all items currently on the property ident i f i ed by
the tenant as needing storage.
Construction Equipment Storage Area - A construction equipment storage area shall
be constructed so that equipment is located in a central area when not in use.
Contaminated Materials Staging Area - A temporary holding area for asbestos
contaminated debris and soil shall be constructed if the Respondent anticipates
s tockpil ing soils prior to trucking and disposal. The area shall be constructed with a
minimum of a 2 f oo t soil berm for spill containment. The final disposition of wastes
stored in this area shall be determined as soon as possible.
Hazardous Materials Staging Area - A temporary staging area for hazardous
materials such as f u e l , lubricating oils, chemicals, PCB light ballasts and other
hazardous and regulated materials shall be constructed on Operable Unit 01. The area
shall be lined with 20 mil thick plas t i c and be bermed around the perimeter.
Recyclable Materials Storage Area - A recyclable material s storage area shall be
established for demolition debris or salvageable items determined to be acceptable for
recycling.
Personnel Decontamination Facil i t i e s - Personnel decontamination fac i l i t i e s shall
consist of personnel showers, eyewash stations, personal protective equipment (PPE)
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storage, tables, and chairs for personnel, lockers for all personnel, and a clothes
washer and dryer. They shall also meet the requirements set f o r t h in Section 2.3.6.2.
Equipment Decontamination Faci l i t i e s - Equipment decontamination fac i l i t i e s shall be
constructed with a sump on the low corner for water collection and a 20 mil plastic
liner. The liner shall be covered with 1 inch clean gravel so that decon water can
easily percolate through the gravel, onto the p la s t i c and be collected in the sump.
Decon water shall be for treatment, recycling or o f f - S i t e disposal.
Structural Decontamination Faci l i t i e s - Structural (buildings) decontamination
fac i l i t i e s shall consist of French drains around the perimeter of the structural slabs,
and the use of booms and dikes to collect decontamination water. Plastic sheeting
shall be wrapped around the exterior walls of these structures to collect overspray
and mitigate dust
2.5 Remove and Decontaminate SalvageableInventoried Property
Inventoried items that can be decontaminated and which were determined to be of
value to the property owner and lessee or which could be recycled shall be removed
from each structure, passed through the decontamination fa c i l i ty and visually
inspected. If any item is determined to require further decontamination, then the
process shall be repeated until the item is certif ied dean. The inspection shall be
performed by an asbestos inspector accredited in the State of Montana. The results of
the inspection shall be documented and signed by the accredited inspector. The
salvageable items shall be staged in the recyclable materials storage area and
prepared for shipment or staged in a secure location to be returned to the property
owner and lessee. Some items to be returned to the lessee may require relocation to
the temporary business established under Section 2.1 or the temporary lumber storage
area.
2.6 Remove and Dispose of Non-Salvageable
Inventoried Items
Non-salvageable items (items which can not be adequately decontaminated shall be
staged in the Contaminated Materials Storage Area. This material shall be disposed
of as asbestos containing material at the mine site or o f f - S i t e in accordance with State
and Federal law.
2.7 Gross Asbestos Contamination Removal
Asbestos containing insulation and dust that are lodged in between structural
supports, metal siding, inside interior walls, and on surfaces throughout each
structure shall be removed, bagged, containerized and staged in the Contaminated
Materials Storage Area where it shall be prepared for transportation. Transportation
and disposal shall occur when adequate quantities of the waste have been accrued to
maximize transportation e f f i c i ency.
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All structures are known to contain gross asbestos contamination. To fac i l i ta t e
demolition and disposal, if necessary, of all building components, each building will
be decontaminated using high vacuum machinery with high e f f i c i ency particulate air
(HEPA) f i l t e r s prior to dismantling and demolition and in accordance with the
approved Work Plan. All decontamination, dismantling, and demolition activities will
be conducted in a manner such that no visual dust emissions are observed, in
accordance with the National Emission Standards for Hazardous Air Pollutants
(NESHAPS), asbestos (40 CFR Part 61, Paragraph 61.145) regulations.
2.8 Contro l l ed Dismantling and Demolition of
Structures
The structures requiring dismantling and demolition will be determined by EPA.
These structures contain vermiculite that is l odged in between structural members.
All concrete slabs under buildings that are to be demolished will be removed as part
of this removal action. Dismantling these structures shall be accomplished under a
constant water spray to mitigate and control dust. The roof of these structures shall be
dismantled f i r s t , f o l l o w e d by the interior walls. Exterior walls shall remain in place.
The Planer Room and planer shall be protected from damage throughout the removal
activities.
Controlled demolition of any structure on Operable Unit 01 shall not occur until it has
been established that a gross asbestos decontamination has been performed. An
asbestos inspector accredited wit the State of Montana and a Cer t i f i ed Industrial
Hygienist shall per form an inspection and clearance prior to initiating the demolition
process. By the time the demolition process is ready to begin, the only remaining
portions of the structures shall be the supporting steel or wood frames and exterior
walls. The decision regarding adequacy of gross decontamination prior to controlled
demolition will be made by EPA af t er the R e s p o n d e n t ' s inspection. Appropr ia t e
equipment shall be used to pull down the structure while minimizing dust
generation. Water spray, air monitoring and visual inspection shall be done
continuously during this process to mitigate and control dust. The details of the dust
control to be used during building dismantling and demolition will be included in the
Dust Control Plan required under Section 2.2.
Asphal t and concrete structures and slabs shall be removed to fac i l i ta t e property
restoration. The asphalt and concrete shall be staged and pulverized prior to
transportation and disposal.
2.9 Final Building Decontamination, S e a l i n g & T e s t i n g
For buildings which EPA determines should be decontaminated and l e f t in place,
Respondent shall implement the plan approved by EPA pursuant to Section 2.3.6.5.
2.10 Excavation
Once all stored items on Operable Unit 01 have been removed and disposed or
relocated, and buildings demolished, soil removal will begin. Prior to the excavation
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of asbestos contaminated soils, Operable Unit 01 shall be cleared and grubbed of
vegetation using appropriate equipment. Based on the results of surface soil
sampling, 12 inches of contaminated soils will be removed from the area designated
as the excavation area in Figure 2-1. The EPA has the discretion to include additional
areas based on refinement of the existing sampling grid. Confirmatory soil sampling
will f o l l o w the 12" excavation using PLM analysis (or other method as deemed
appropriate by the EPA). If contaminated soil is confirmed by the supplemental
sampling, an additional 6 inches of soil will be removed to a maximum dep th of 18
inches. At the direction of the EPA, excavation will proceed to d ep th s greater than 18
inches in the event that large quantities of ex fo l iated or unexfoliated vermiculite is
encountered.
The soils shall be excavated under a constant water spray provided by f i x ed water
cannon and water trucks. Dust control and suppression is a major concern and shall
be continuously monitored by visual inspection and air monitoring.
2.11 Waste Loading and Transpor ta t i on
All contaminated demolition debris and excavated soil will be disposed at a disposal
area at the former vermiculite mine or at an o f f - s i t e f a c i l i t y licensed to accept asbestos
contaminated material and in accordance with State and Federal law. Transportation
will be by tarp covered and lined trucks or by tarp covered belly dump trucks, if
determined f ea s ib l e once disposal sites have been selected.
All demolition debris not to be recycled including steel, wood, concrete, asphalt
pavement, etc. shall be reduced to a size capable of being readily and ef f i o en t ly
loaded into end dump trucks and compacted at the disposal site. It is anticipated that
hydraulic shears, pavement breakers/pulverizers, and other appropriate demolition
equipment will be used for this purpose.
State of Montana Bills of Lading (BOL) will be prepared by the removal/demolition
contractor for each truckload of waste leaving Operable Unit 01. Loading of trucks
will need to be done under strict dust control procedures due to Operable Unit Ol's
proximity to the center of town. Truck drivers must be asbestos trained and wearing
appropria t e PPE during loading and unloading operations. The Respondent will be
responsible for thoroughly washing down all trucks prior to their leaving Operable
Unit 01. No mud will be permitted on Highway 37.
2.12 Waste Disposal
Waste materials (including asbestos containing debris, soil and other materials) will
be disposed at a disposal area designated by the EPA at the former vermiculite mine
or o f f - S i t e in accordance with appl i cab l e Federal and State Laws. All solid wastes
disposed of at the former mine shall be depos i t ed daily in a manner such that the area
can be graded to a reasonably smooth and f l a t surface. Soil s excavated from Operable
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Figure 2-1
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Unit 01 will be placed on top of the solid wastes, graded to a smooth, relatively f l a t
surface acceptable to EPA.
2.13 Import Clean Back f i l l Material at Operable Unit 01
Unless otherwise determined by the EPA and the proper ty owner the f o l l ow ing
backf i l l requirements shall be employed. Fol l ow ing removal of soil, the excavated
areas of Operable Unit 01 will be covered with 12 inches of common fill and 6 inches
of gravel compacted to be suitable for future asphalt paving. Areas not anticipated to
be paved will be covered with 12 inches of common f i l l and 6 inches of topsoil and
hydroseeded.
2.14 Back f i l l and Compact at Operable Unit 01
Backfill and compaction shall be accomplished with a smooth drum compactor for
building pads, roads and parking lots, and padded drum compactor for all other
surfaces. Compaction shall be to 90 percent of relative density to 3 f e e t below bui lding
pad grade and 95 percent less than 3 f e e t below building pad grade.
2.15 Grading
Finish elevations, lines and grades shall conform to the wishes of the current
landowner.
2.16 Restoration
Respondent shall retain a cert i f i ed appraiser to determine values of real and personal
property a f f e c t e d by the Removal Action and use such appraisal to establish
appropriate compensation to the owner and lessee of the Export Plant for property
restoration. Respondent shall either restore property to the value established by this
appraisal and agreed to by the property owner or pay cash compensation as agreed to
by the property owner.
2.17 Closure and Insti tutional Controls
If the former vermiculite mine is used for disposal of material generated by this
removal action, the Respondent will be responsible for establishing a plan and
implementing institutional controls to protect the long-term integrity of this material.
This plan shall be submitted for EPA approval along with the Work Plan. Once
approved by EPA, Respondent shall implement the plan.
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A . P R O J E C T T A S K O R G A N I Z A T I O N

A 3 P R O J E C T M A N A G E M E N T
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y

P a u l PeronardOn-Scene C o o r d i n a t o r (Primary C o n t a c t )L i b b y , MT Response
J o h a n n a M i l l e r ( S e c o n d a r y C o n t a c t )On-Scene C o o r d i n a t o rL i b b y , MT R e s p o n s e
Doug S k i e , Direc torEmergency Response ProgramEcosys t ems P r o t e c t i o n and R e m e d i a t i o n
E P A R e g i o n V I I I S c i e n c e a n d M e d i c a l A d v i s o r s :
C h r i s t o p h e r P. W e i s , PhD, DABTRegional T o x i c o l o g i s tS c i e n t i f i c S u p p o r t C o o r d i n a t o r f o r t h e ResponseEcosystems Protec t ion and Remediat ion
Aubrey M i l l e r , M D . M P H .M e d i c a l C o o r d i n a t o r f o r E n v i r o n m e n t a l Emergenciesand H a z a r d sU . S . P u b l i c H e a l t h Servi c e Reg ion 8 a n dUSEPA Region 8

A 4 P R O B L E M D E F I N I T I O N a n d B A C K G R O U N D
P r o b l e m : Thi s s a m p l i n g p l a n ha s been d e v e l o p e d in re sponse t o requests f r o m theS t a t e o f M o n t a n a , L i n c o l n C o u n t y H e a l t h Board ( m e e t i n g m i n u t e s , 1 1 / 2 3 / 9 9 ) , a n d C i t y o f f i c i a l sof L i b b y , MT, to a d d r e s s que s t ions and concerns raised by c i t izens of L i b b y r e g a r d i n g p o s s i b l eo n g o i n g e x p o s u r e s to asbes tos f i b e r s as a r e su l t of h i s t o r i c a l m i n i n g , p r o c e s s i n g ande x p o r t a t i o n of a s b e s t o s - c o n t a i n i n g v ermi cu l i t e . Over 60 years of m i n i n g , milling, p a c k a g i n g ands h i p p i n g of v e r m i c u l i t e at the mine and a s soc ia t ed p r o p e r t i e s r e s u l t e d in the environmenta lrelease of asbes tos f i b e r s d u r i n g m i n i n g o p e r a t i o n s ( M c D o n a l d et a!., 1986; A m a n d u s et al. ,1987; A m a n d u s and W h e e l e r ; 1987; A m a n d u s et al., 1978). S i n c e c lo sure of the mine in 1990,it is expec t ed that p r o d u c t i o n - r e l a t e d emis s ions have been g r e a t l y reduced or e l i m i n a t e d .
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However , there are p r e s e n t l y i n s u f f i c i e n t da ta to c o n c l u d e that current e x p o s u r e s to r e s i d en t s inL i b b y and the s u r r o u n d i n g area and occas ional recreational v i s i tor s to the f o r m e r mining areasare n e g l i g i b l e . The purpose of this sampling effort is to acquire information suitable forsupporting an exposure and risk assessment for current environmental conditions inLibby.
B a c k g r o u n d : A s b e s t o s i s a gener i c term for a g r o u p of s ix n a t u r a l l y - o c c u r r i n g , f i b r o u ss i l i c a t e m i n e r a l s that have been w i d e l y used in commercial p r o d u c t s . A s b e s t o s m i n e r a l s fa l iinto two g r o u p s or classes: s e rpen t ine asbestos and a m p h i b o l e asbestos. S e r p e n t i n easbes tos , which i n c l u d e s the mineral c h r y s o t i l e , a magne s ium s i l i c a t e m i n e r a l , po s s e s s e sr e l a t i v e l y l o n g a n d f l e x i b l e c r y s t a l l i n e f i b e r s that a r e c a p a b l e o f b e i n g woven. A m p h i b o l easbestos, which i n c l u d e s the mineral s amosite, c r o c i d o l i t e , t r emo l i t e , a n t h o p h y l l i t e , anda c t i n o l i t e , f o r m c r y s t a l l i n e f i b e r s that ar e s u b s t a n t i a l l y more b r i t t l e t han s e r p e n t i n e asbestos.
Asbe s t o s i s of p o t e n t i a l h e a l t h concern because chronic i n h a l a t i o n e xpo sur e toexcessive l e v e l s of a sbe s to s f i b e r s s u s p e n d e d in air can re su l t in l u n g d i s ea s e such asa sb e s t o s i s , m e s o t h e l i o m a , and l u n g cancer. F i g u r e 1 p r e s e n t s a p r e l i m i n a r y S i t e C o n c e p t u a lM o d e l which i d e n t i f i e s e xpo sur e p a t h w a y s by which asbestos f i b e r s f r o m m i n i n g - r e l a t e dsources migh t become e n t r a i n e d in air in L i b b y , l e a d i n g to i n h a l a t i o n e xpo sure s of r e s i d e n t s orworkers. The site c o n c e p t u a l model w i l l be r e f i n e d as site d a t a are acquired and an improvedu n d e r s t a n d i n g of actual t r a n s p o r t and e x p o s u r e p a t h w a y s i s achieved.
A p p r o a c h : T h i s s a m p l i n g p l a n de s cr ibe s t h e e f f o r t s p l a n n e d b y E P A t o m o n i t o r a n dcharacterize a s b e s t o s - c o n t a i n i n g m a t e r i a l s in and about the v i c i n i t y o f L i b b y . The p l a n wi l l b e

composed of two phase s:
Phase 1: T h i s i s a r a p i d p i l o t - s c a l e i n v e s t i g a t i o n that has two main ob j e c t i v e s :
a) Obtain i n f o r m a t i o n on airborne asbestos l e v e l s in Libby in order to j u d g ewhether a t i m e - c r i t i c a l i n t e r v e n t i o n i s needed to protec t p u b l i c h e a l t h .
b) Obtain data on asbestos l eve l s in p o t e n t i a l source mat er ia l s , and i d e n t i f y themost a p p r o p r i a t e a n a l y t i c a l m e t h o d s to screen and q u a n t i f y asbes tos in sourcemater ia l s .
Phas e 2: This w i l l consist of a sy s t ema t i c eva lua t i on of asbestos l e v e l s in air inL i b b y and in a p p r o p r i a t e ba ckground l o c a t i o n s , a l o n g with a sy s t emat i c i n v e s t i g a t i o n toi d e n t i f y the actual or p o t e n t i a l s o u r c e ( s ) and release me chan i sm(s) of asbestos in L i b b yand the s u r r o u n d i n g area. The i m p l e m e n t a t i o n , pace and s cope of Phase 2 and them e t h o d s used to c o l l e c t and ana lyze s a m p l e s in P h a s e 2 will be d e t e rmined in l a r g e partby the r e s u l t s of the Phase 1 p i l o t s t u d y .

I n t e r p r e t a t i o n . A n a l y s e s of asbestos f i b e r s in air and other si te media w i l l d e t ermine the
p o t e n t i a l ( o r lack o f p o t e n t i a l ) f o r human i n h a l a t i o n e x p o s u r e u n d e r present c o n d i t i o n s . T h eenvironmental f a t e and t r a n s p o r t of asbes tos f i b e r s may be such that present measurementcondi t ions (e.g. weather) a n d / o r measurement techniques in t er f er e with the a b i l i t y to i d e n t i f y
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a n d / o r q u a n t i f y asbes tos f i b e r s in re l evant e x p o s u r e m e d i a ( so i l , d u s t , air, o r water). T h u s ,v h i l e c o n c l u s i o n s drawn f r o m the i m p l e m e n t a t i o n o f t h i s s t u d y are a p p l i c a b l e t o the pre sentc o n d i t i o n s at the s i t e , they do not n e c e s s a r i l y r e f l e c t c o n d i t i o n s which may d e v e l o p in thefu ture .
A 5 P R O J E C T T A S K D E S C R I P T I O N

To the extent p o s s i b l e , s a m p l i n g w i l l be conducted such that data w i l l be m e a n i n g f u l forhuman expo sure and ri sk assessment. Because the c h i e f e xpo sure p a t h w a y i s air, e m p h a s i sv / i l l b e p l a c e d o n c o l l e c t i o n o f a i r s a m p l e s . I n a d d i t i o n , t o h e l p i d e n t i f y p o t e n t i a l sources a n dt r a n s p o r t p a t h w a y s f o r a sbe s to s , s a m p l e s o f various b u l k m a t e r i a l s (mine waste, s o i l , d u s t ,^vater, s e d i m e n t ) w i l l a l s o be c o l l e c t e d in r e s i d e n t i a l and n o n - r e s i d e n t i a l areas.
Phase 1

Basic tasks needed to c o m p l e t e Pha s e 1 are l i s t e d below:
1 . C o l l e c t s a m p l e s o f air, s o i l , d u s t , water, and i n s u l a t i o n f r o m s e l e c t ed l o c a t i o n s inand around town, i n c l u d i n g a number of r e s i d e n t i a l a n d / o r commercial l o c a t i o n s ,as w e l l as s u s p e c t e d source areas such as h i s t o r i c a l m i n i n g / p r o c e s s i n g / l o a d i n gf a c i l i t i e s .
2. P e r f o r m asbe s to s a n a l y s e s on all air s a m p l e s and a s e l e c t ed set of the d u s t , s o i l ,i n s u l a t i o n and water s a m p l e s ( tho s e j u d g e d to be most l i k e l y to have e i ther "high"or "low" c o n c e n t r a t i o n s ) in order to ob ta in p r e l i m i n a r y i n f o r m a t i o n on asbestosl e v e l s in a ir and o ther m e d i a , and to i d e n t i f y the o p t i m u m c o n d i t i o n s f or c o l l e c t i o nand a n a l y s i s o f b u l k media.
At th i s t ime, the p r o p o s e d s a m p l i n g for Phas e 1 cons i s t s o f c o l l e c t i o n o f environmentalrnedia f r o m a p p r o x i m a t e l y 30 re s idence s and 3 p o t e n t i a l source areas. R e s i d e n t i a l s a m p l el o c a t i o n s w i l l b e s e l e c t ed f r o m r e s id ence s v o l u n t e e r i n g f o r m u l t i m e d i a s a m p l i n g . I n a d d i t i o n t othe c o l l e c t i o n of s a m p l e s w i t h i n the r e s i d e n t i a l area, s a m p l e s may al so be c o l l e c t e d incommercial warehouses, a g r i c u l t u r a l b u i l d i n g s , or bus ine s s e s in L i b b y , as needed to s u p p o r tthe ob jec t ive s of the On Scene Coordinator . Potent ia l source area s a m p l e s wil l be co l l e c t eda l o n g the mine road ( R a i n y Creek R o a d ) and at the F o r m e r V e r m i c u l i t e L o a d i n g f a c i l i t y near theinter sec t ion of Rainy Creek Road and H i g h w a y 37.
M e d i a s a m p l e s w i l l be c o l l e c t ed according to S t a n d a r d O p e r a t i n g Procedures providedby C O M , I n c . or as p r o v i d e d in the a t t a c h m e n t s to th i s S a m p l i n g and Q u a l i t y Assurance P l a n .

The p u r p o s e of Phas e 2 i s to d e s i g n and i m p l e m e n t a sy s t emat i c program of s a m p l ec o l l e c t i o n a n d a n a l y s i s t o f u l l y characterize l e v e l s o f h e a l t h risk f r o m long-t erm i n h a l a t i o n
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e xpo sur e to asbe s to s in air, and to i d e n t i f y any ac tual or p o t e n t i a l sources and releasemechani sms o f asbestos. S p e c i f i c t a sk s needed to i m p l e m e n t Phase 2 w i l l b e s e l e c t ed a f t e rc o m p l e t i o n of Phase 1.
A 6 Q U A L I T Y O B J E C T I V E S a n d C R I T E R I A f o r M E A S U R E M E N T D A T A

Two t y p e s o f o b j e c t i v e s ar e i d e n t i f i e d in t h i s q u a l i t y assurance p r o j e c t p l a n (QAPP):general o b j e c t i v e s and d a t a q u a l i t y o b j e c t i v e s ( D Q O s ) . G e n e r a l ob j e c t ive s are s ta t ement s o fp r a c t i c a l g o a l s t h a t , i f r e a l i z e d , w i l l s u b s t a n t i a l l y c o n t r i b u t e t o a ch i ev ing t h e p u r p o s e o f t h es tudy. D e v e l o p m e n t of DQOs is a proce s s tha t is i n t e n d e d to ensure tha t ta sk o b j e c t i v e s arec l e a r l y d e f i n e d and that d a t a c o l l e c t e d are a p p r o p r i a t e and o f s u f f i c i e n t q u a l i t y t o s a t i s f y theob jec t ive s .
Phase 1 General Object ive 1

Determine whether current airborne levels of asbestos in Libby are high enough towarrant a time-critical intervention.
Phas e 1 G e n e r a l O b j e c t i v e 2

Obtain preliminary data on asbestos concentrations in potential source materials for air(e.g., dust, soil, mine waste), and determine the optimum conditions for sampling andquantifying asbestos levels in source materials.
P h a s e 2 G e n e r a l O b j e c t i v e

The general objectives for Phase 2 is to collect reliable and systematic data on asbestoslevels in air and other media in Libby to allow a reliable evaluation of current humanexposure and health risk from asbestos as well as an identification of sources ofunacceptable levels of asbestos in air.
Data Q u a l i t y O b j e c t i v e Process

The DQO proces s can be an i t e ra t iv e process which is d e s i g n e d to f o c u s on thedec i s i on s that must be made and to h e l p ensure that the s i te a c t i v i t i e s that acquire d a t a arel o g i c a l , s c i e n t i f i c a l l y d e f e n s i b l e , and cost e f f e c t i v e . The DQO process i s i n t e n d e d to:
b Ensure that ta sk o b j e c t i v e s are c l e a r l y d e f i n e d
b Determine a n t i c i p a t e d uses of the data
b Determine what environmental data are necessary to meet these objec t ive s
b Ensure that the da ta c o l l e c t e d are of a d e q u a t e q u a n t i t y and q u a l i t y for the

in t ended use
The three s t ag e s of the DQO proces s are i d e n t i f i e d below and a d i s cu s s i on of how they
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tiave been a p p l i e d in the c h a r a c t e r i z a t i o n s t u d y de s cr ib ed herein. The three s tage s areU n d e r t a k e n in an int erac t ive and i t e ra t iv e manner, whereby all the DQO e l emen t s arec o n t i n u a l l y reviewed and re-evaluated u n t i l there i s r e a s o n a b l e assurance that s u i t a b l e d a t a forde c i s i on making w i l l be a t t a i n e d .
b S t a g e I - Identify Decis ion T y p e s : S t a g e I d e f i n e s the t y p e s of dec i s ions that wi l l bemade by i d e n t i f y i n g d a t a uses, e v a l u a t i n g a v a i l a b l e d a t a , d e v e l o p i n g a c onc ep tua lmode l , and s p e c i f y i n g ob j e c t iv e s f o r t h e pro j e c t . The concep tua l model f a c i l i t a t e si d e n t i f i c a t i o n of d e c i s i o n s tha t may be made , the end use of the da ta c o l l e c t e d , and thep o t e n t i a l d e f i c i e n c i e s i n t h e e x i s t i n g i n f o r m a t i o n .

} > S t a g e I I - I d e n t i f y Data U s e s / N e e d s : S t a g e I I s t i p u l a t e s cri teria f o r d e t e r m i n i n g d a t aadequacy. T h i s s tage involves s p e c i f y i n g the q u a n t i t y and q u a l i t y o f da ta neces sary tomeet t h e S t a g e I o b j e c t i v e s . E P A ' s Data U s a b i l i t y f o r Risk Ass e s smen t G u i d a n c e( D U R A ) o u t l i n e s general a n d s p e c i f i c recommendat ions f o r da ta adequacy. T h i si n c l u d e s i d e n t i f i c a t i o n o f d a t a uses and d a t a t y p e s , and i d e n t i f i c a t i o n o f da ta q u a l i t y andquant i ty needs.
\ > S t a g e 1 1 1 - D e s i g n Data C o l l e c t i o n P r o g r a m : S t a g e I I ! s p e c i f i e s t h e m e t h o d s b y whichd a t a o f a c c e p t a b l e q u a l i t y and q u a n t i t y wi l l be ob ta ined to make de c i s i on s . T h i si n f o r m a t i o n i s p r o v i d e d in the S O P .

T h r o u g h u t i l i z a t i o n of the DQO pro c e s s , as d e f i n e d in EPA g u i d a n c e (EPA540-R-93-0719nd -078, Sep 1993), t h i s QAPP wi l l use several terms that are s p e c i f i c a l l y d e f i n e d to avoidC o n f u s i o n that m i g h t r e su l t f r o m any m i s u n d e r s t a n d i n g o f t h e i r use. For each o f the ta sksi d e n t i f i e d w i th in t h i s Q A P P , a "Task Objec t ive" i s s p e c i f i c a l l y d e f i n e d . The T a s k Objec t ive i s aconcise s ta t ement of the p r o b l e m to be a d d r e s s e d by a c t i v i t i e s under th i s task. For each T a s kO b j e c t i v e , a d e c i s i o n (or series o f d e c i s i o n s ) i s i d e n t i f i e d which a d d r e s s e s the p r o b l e mcontained in the T a s k Obj e c t iv e .
For each d e c i s i on , the data necessary to make the dec i s ion are i d e n t i f i e d and d e s c r i b e d . '^or al l a n a l y t i c a l d a t a , q u a l i t y assurance o b j e c t i v e s are s p e c i f i e d that de s cr ibe the minimumQ u a l i t y of data necessary to s u p p o r t the s p e c i f i e d d e c i s i on or test the hypothe s e s . T h e s e q u a l i t yAssurance o b j e c t i v e s are s p e c i f i e d as o b j e c t i v e s for p r e c i s i o n , accuracy, r epr e s en ta t iv ene s s ,C o m p a r a b i l i t y , a n d c o m p l e t e n e s s . I n a d d i t i o n , d a t a review a n d v a l i d a t i o n pro c edure s a r es p e c i f i e d in the Q A P P that e va lua t e how wel l the a n a l y t i c a l d a t a meet these q u a l i t y assuranceo b j e c t i v e s and whether or not the d a t a are of s u f f i c i e n t q u a l i t y for the i n t e n d e d usage.
T h e f o l l o w i n g sections a p p l y t h e D Q O proce s s t o t h e L i b b y P r o j e c t , S t a g e j a n d S t a g e I I .S t a g e III i s discussed later (see S e c t i o n B), bu t s a m p l i n g and analys i s me thods presented int h i s section are cons idered t en ta t iv e and f inal d e c i s i o n s on o p t i m u m s a m p l i n g and a n a l y t i c a lM e t h o d s wi l l be de layed until the f i n d i n g s of Phase 1 are avai lab l e .

S t a g e I - I d e n t i f y i n g Decis ion T y p e s
L

S t a g e I of the DQO process i d e n t i f i e s a p r i m a r y que s t ion and s e condary que s t i on s that
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need to be resolved at the c o m p l e t i o n of the s a m p l i n g and analyse s program.
p P R I M A R Y Q U E S T I O N ( P h a s e 1 ) : A r e current airborne l e v e l s o f asbes tos s u f f i c i e n t l yh i g h to warrant a t ime-cri t i cal intervention?
p SECONDARY QUESTION ( P h a s e 1): W h a t are the most l i k e l y sources o f asbes tos inair, and what are the best m e t h o d s for q u a n t i f y i n g asbestos l ev e l s in p o t e n t i a l sourcemater ial s?

D Q O S t a g e I I - I d e n t i f y i n g Data U s e s / N e e d s

S t a g e I! o f t h e DQO proces s a l s o d e t e r m i n e s what t y p e and q u a l i t y o f d a t a ar e neededt o answer th e que s t i ons d e v e l o p e d in S t a g e I. ERA has d e v e l o p e d a seven-step method f ord e v e l o p i n g the DQOs. T h i s s even- s t ep method i s a p p l i e d be low in order to d e f i n e the da tarequirements needed to achieve the p r i m a r y and s e condary o b j e c t i v e s of the Phase 1e v a l u a t i o n (and summarized in T a b l e 1).
Primary Objective: Evaluate The Need For Time-critical Action
1. S t a t e the P r o b l e m

The p r o b l e m to be a d d r e s s e d by th i s s t u d y is tha t c i t i z ens of L i b b y a p p e a r to have anincreased i n c i d e n c e of a s b e s t o s - r e l a t e d d i s e a s e , but there are no da ta to d e t e r m i n e if t h i sdisease is a t t r i b u t a b l e s o l e l y to h i s tor i c exposures , or whether current exposures are ofc o n t i n u i n g h e a l t h concern.
2. Identify the Decis ion

The f i r s t d e c i s i on to be made is whe ther or not t ime-cri t i cal in t e rv en t i on is needed toprotect p u b l i c heal th. If current exposure s are not h i g h enough to warrant time-criticalin t e rven t i on , the next d e c i s i o n is whe th er or not non-t ime-cr i t i ca l r e m e d i a l ac t ion is needed.

3. Identi fy I n p u t s to the Deci s ion
Deci s ions on the need for t ime-cr i t i ca l i n t e r v e n t i o n or non-t ime-cri t i cal r e m e d i a t i o n will bebased on e s t imated risk of l u n g d i s ea s e in current r e s i d en t s and workers in Libby. Two t y p e sof l u n g d i s ease are of concern: a s b e s t o s i s (a non-cancer effect) and l u n g cancer andm e s o t h e l i o m a (cancer e f f e c t s ) . L i m i t e d d a t a s u g g e s t that chronic expo sure s t o c h r y s o t i l e f i b e rl e v e l s of 5-20 f/mL can cause a s b e s t o t i c change s (ATSDR 1 9 9 9 ) , but da ta are not s u f f i c i e n t toderive a r e l i a b l e chronic MRL or RfC for a sbe s to s i s . H o w e v e r , m e t h o d s have been e s t a b l i s h e dfor e s t i m a t i n g the excess risk of l u n g cancer a n d / o r m e s o t h e l i o m a , and i t i s cons idered l i k e l ythat exposure l e v e l s that protec t aga in s t u n a c c e p t a b l e risk o f l u n g c a n c e r / m e s o t h e l i o m a (in the
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range of 0.1 to 0.0001 f/mL; see b e l o w ) w i l l a l s o pro t e c t agains t u n a c c e p t a b l e risk ofasbestosis.
The basic equat ion used to e s t imate cancer risk is:

Risk = Concentra t ion (f/mL) * Unit Risk (risk per f /mL)
T h u s , the data needs are an e s t imate of airborne asbestos concentration and ane s t imate of cancer risk per unit concentrat ion.

Measurement of Asbestos Concentration in Air
There are a number of t e chnique s for mea sur ing asbestos f i b e r s in air, all of which arebased on vi sual i d e n t i f i c a t i o n of s t ruc ture s as asbes tos f i b e r s . M o s t h i s t o r i c a l human h e a l t hda ta and many regu la tory l i m i t s for asbestos expo sure in air are based upon asbestos f i b e rconcen tra t i on s measured u s ing p h a s e contrast m i c r o s c o p y ( P C M ) (see T a b l e 2 ) . I n th i smethod , f i b e r mat er ia l is d e f i n e d as hav ing a l e n g t h >5 microns and an aspect ratio ( l e n g t h tod i a m e t e r r a t i o ) of three or more. R e s u l t s are g e n e r a l l y r epor t ed as f i b e r s per milliliter of air( f / m L ) .
More r e c e n t l y , a number of o ther m e t h o d s have been d e v e l o p e d for q u a n t i t a t i v e orqua l i t a t i v e measurement of asbestos f i b e r s in air, i n c l u d i n g t ransmi s s i on electron microscopy( T E M ) , a n d x-ray d i f f r a c t i o n ( X R D ) . T h e s e m e t h o d s a r e g e n e r a l l y more s ens i t ive than P C M ,and also a l l o w v i s u a l i z a t i o n and q u a n t i f i c a t i o n of asbestos f i b e r s that are th inner than thosev i s i b l e under P C M . This i s i m p o r t a n t because i t i s l ike ly that the t o x i c i t y o f l o n g th in f i b e r s i sgreater than that of shorter th i cker f i b e r s ( H e r m a n et a l . , 1995). Based on t h i s , asbestosf i b e r s in a i r w i l l b e q u a n t i f i e d by TEM. D e t a i l e d ru l e s f o r i d e n t i f y i n g asbestos f i b e r s o fb i o l o g i c a l concern by TEM are p r o v i d e d in ISO method 10312. T h i s method i s an i n t e r n a t i o n a ls t a n d a r d pro c edure that is r e commended for q u a n t i f y i n g asbestos f i b e r s that are b e l i eved to bethe ch i e f source of human h e a l t h concern (Berman and C r u m p 1999).

Unit Risk for Asbestos in Air
It is manda tory that the unit ri sk va lu e used to c a l c u l a t e cancer risk be based on thesame t y p e of asbestos measurement technique as used to q u a n t i f y asbestos concentration inair. T h a t is, it is not correct to e s t imat e risk by m u l t i p l y i n g a concentration based on TEM f i b e r sper mL by a unit risk based on PCM f i b e r s per mL. T h u s , risk-based values shown in T a b l e 2 •cannot be used to i n t e r p r e t measurement s based on TEM. EPA has d e v e l o p e d a mode l forp r e d i c t i n g risk f r o m m e s o t h e l i o m a and l u n g cancer f rom T E M - b a s e d measurements o fasbestos in air (USEPA 1 9 8 6 ) , and t h i s method has been revised and improved by Berman andC r u m p ( 1 9 9 9 ) t o i n c o r p o r a t e t h e i n f l u e n c e o f f i b e r l e n g t h . T h e risk f a c t o r s f o r t h e m o d i f i e dme so th e l i oma and l u n g cancer mode! are summarized in T a b l e 3. N o t e that the risk f a c t o rd e p e n d s not o n l y on the number of TEM f i b e r s gr ea t er than 5 um in l e n g t h , but al so on the
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f r a c t i o n of all f i b e r s that are l o n g e r than 10 um.
The t ox i c i ty f a c t o r s shown in T a b l e 3 are based on the best d a t a c u r r e n t l y a v a i l a b l e , buti l Is i m p o r t a n t to recognize that these t o x i c i t y f a c t o r s are uncertain. T h i s i s because the valuesare der ived f r o m s t u d i e s in which i m p o r t a n t d e t a i l s o f e xpo sur e ( l e v e l , d u r a t i o n , f i b e r sized i s t r i b u t i o n , etc.) are no t a lways known. In p a r t i c u l a r , th e i m p o r t a n c e o f f i b e r size ( l e n g t h ,t h i c k n e s s ) and f i b e r t y p e ( t r e m o l i t e , c h r y s o t i l e , etc.) on t o x i c i t y i s d i f f i cu l t t o q u a n t i f y andremains a source of discussion.

4. D e f i n e the S t u d y Boundaries
Spatial Bounds

The s p a t i a l b o u n d s to be i n v e s t i g a t e d in th i s p r o j e c t i n c l u d e the communi ty of L i b b y , andareas as soc iated with f o r m e r min ing a c t i v i t i e s near the town. A p p r o p r i a t e ba ckground areasmay be s e l e c t ed for c o m p a r a t i v e e v a l u a t i o n .
Temporal Bounds

A s b e s t o s f i b e r s enter air m a i n l y as a re sul t of r e s u sp en s i on due to mechanicald i s t u r b a n c e or wind erosion. Because mechanical and wind f o r c e s may vary s u b s t a n t i a l l y overtime, asbes tos l e v e l s in air are a l so e x p e c t e d to vary s u b s t a n t i a l l y over time. T h u s , e s t imate sof l o n g term average c onc en t ra t i on s are i n h e r e n t l y p r e f e r a b l e to measurements based on grabsample s . T h e r e f o r e , m u l t i p l e s a m p l e s of air w i l l be c o l l e c t ed over time at l o ca t i on s of interest.It i s l i k e l y the h i g h e s t l e v e l s w i l l t end to occur in summer, when source areas tend to be dry andv;ind and mechanical force s result in s i g n i f i c a n t dust resuspension.
5. D e v e l o p a Dec i s i on Rule

EPA must i d e n t i f y an actual or p o t e n t i a l threat to human h e a l t h or the environment inorder to in i t ia t e a t ime-cr i t i ca l i n t e r v e n t i o n at a site. Based on current EPA g u i d e l i n e s , al i f e t i m e excess cancer risk of 1E-04 is c ons idered to be at the u p p e r end of the a c c e p t a b l e riskrange for chronic (lifetime) exposure. Based on th i s , this Phase 1 s t u d y wi l l use an excesscancer risk of about 1E-03 as the a p p r o p r i a t e b o u n d a r y for d e c i s i o n - m a k i n g . T h a t i s , i fasbestos l eve l s in air c orre spond to an e s t imated cancer risk of about 1 E-03 or h i g h e r , timecri t i ca l a c t i on s to i d e n t i t y sources and f i n d a p p r o p r i a t e and e f f e c t i v e in t erven t i on s wi l l b ec on s id e r ed . If e s t ima t ed cancer risks f r o m asbes tos in Phas e 1 air s a m p l e s do not exceed alevel of about 1E-03, then f u r t h e r s t u d i e s may be pur sued to d e t e rmine if risk l e v e l s m i g h texceed 1E-03 at other t imes or in other p l a c e s , or if risks migh t exceed an a c c e p t a b l e chronicrisk level (e.g., 1E-04).
fi. S p e c i f y L i m i t s on Decision Errors

The n u l l h y p o t h e s i s that w i l l be t e s t ed in Phase 1 is tha t i n d o o r air l e v e l s in L i b b y ares u f f i c i e n t l y h i g h to warrant t ime-cr i t i ca l in t ervent ion. Two t y p e s o f d e c i s i o n error are p o s s i b l e
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\vhen making thi s decision:
T y p e ! Error: R e j e c t i n g the n u l l h y p o t h e s i s when it r e a l l y is true. T h a t is, the site isdec lared to be be low a risk level of 1E-03 when it is r e a l l y above t h i s level.
T y p e I I Error: A c c e p t i n g t h e n u l l h y p o t h e s i s when i t a c t u a l l y i s f a l s e . T h a t i s , t h e site i sd e c l a r e d to be of t i m e - c r i t i c a l concern when it a c t u a l l y is not.
The l i m i t s on these two t y p e s of errors are risk management j u d g e m e n t s . In order tominimize the chances of a T y p e 1 error ( a " fa l s e negative"), the dec i s ion wi l l be based on theh i g h e s t c oncentra t ion of a sbe s to s f i b e r s de t e c t ed in any c u r r e n t l y - o c c u p i e d r e s i d en t ia l oroc cupat i onal b u i l d i n g evaluated in the Phase 1 inve s t iga t i on . If one or more s a m p l e s exceedsthe 1E-03 risk l e v e l , t ime c r i t i c a l ac t ion may be needed . H o w e v e r , a d d i t i o n a l s a m p l e s may bec o l l e c t e d to c o n f i r m the o r i g i n a l measurement and to r e f i n e the risk estimate. Because of thetime v a r i a b i l i t y in a sbe s to s l e v e l s in air, f i n a l d e c i s i o n s may be d e l a y e d u n t i l a d d i t i o n a l d a t ahave been c o l l e c t e d , i n c l u d i n g d a t a in the summer when airborne r e s u s p e n s i o n and t r a n s p o r tof asbestos f i b e r s in o u t d o o r air is c o n s i d e r e d to be more l i k e l y than in winter.

7. Opt imize the Des ign for O b t a i n i n g Resul t s
A d d i t i o n a l i n d o o r a n d / o r outdoor air s a m p l e s may be c o l l e c t ed and incorporated intoe i ther Phas e 1 a n d / o r Phase 2 as da ta become a v a i l a b l e on actual airborne e x p o s u r e and risk

leve l s .
Secondary Objective: Preliminary Investigation of Source Materials

T a b l e 4 p r o v i d e s a summary of the s even- s t ep DQO proce s s for a ch i ev ing thesecondary objec t ive. The f o l l o w i n g text de s cr ibe s each of the DQO s t ep s in d e ta i l .

1. S t a t e the P r o b l e m
The p r o b l e m to be a d d r e s s e d by t h i s p o r t i o n of the s t u d y i s that most me thod s c u r r e n t l ya v a i l a b l e f or mea sur ing asbe s to s in s o l i d m a t e r i a l s (e.g. , s o i l , d u s t , b u l k i n s u l a t i o n , mine waste,etc.) are r e l a t i v e l y i n s e n s i t i v e , and it is not known whether impac t s of hi s toric or o n g o i n gasbestos releases on these media can be detec ted by these techniques.

2. Identify the Decision
The dec i s ion to be made is whether a n a l y s i s of p o t e n t i a l source mater ia l s a n d / o rt r a n s p o r t media in and about the mine (e.g. , mine waste, sur fa c e water) and in and about thecommunity o f L i b b y (e.g., yard s o i l , house d u s t , g a r d e n s o i l ) can be r e l i a b l y q u a n t i f i e d u s i n gavai lab l e techniques. If so, then source areas j u d g e d to be of p o t e n t i a l concern may bef e m o v e d at the d i s c r e t i o n of the O S C . A l t e r n a t i v e l y , a d d i t i o n a l s a m p l i n g and a n a l y s i s o f
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po t en t ia l source material may be pursed as needed to i d e n t i f y i m p a c t e d areas and to f o c u s onsources of u n a c c e p t a b l e asbes tos l e v e l s in air.
3. Ident i fy I n p u t s to the Dec i s i on
Asbestos Measurements in Environmental Media

Inputs to the deci s ion w i l l be the r e su l t s of asbestos analyse s of each med ium u s ing thebest a v a i l a b l e t e c h n i q u e ( s ) , as f o l l o w s :

M e d i u m

Yard soilG a r d e n soilRoad soilM i n e wasteBulk i n s u l a t i o n

I n d o o r Dust

S u r f a c e Water

P r o p o s e d M e t h o d
S a m p l e P r e p a r a t i o n
C o l l e c t b u l k s a m p l e , p l a c e o n s l i d e
C o l l e c t b u l k s a m p l e , d r y

S e p a r a t e r e s p i r a b l e du s t f r a c t i o n u s i n gS u p e r f u n d m e t h o d , c o l l e c t dust o n f i l t e r ,c o l l a p s e f i l t e r , p r e p a r e T E M g r i d s
M i c r o v a c u u m in to c a s s e t t e , s u s p e n d dust inw a t e r / a l c o h o l , c o l l e c t o n f i l t e r ,dry ash, prepare TEM g r i d s
C o l l e c t b u l k s a m p l e , f i l t e r , c o l l a p s e f i l t e r ,p r e p a r e T E M gr id s

S a m p l e A n a l y s i s
PLM of b u l k material
V i s i b l e r e f l e c t i v e i n f r a r e ds p e c t r o s c o p y
TEM o f r e s p i r a b l e dust

T E M

T E M

T h e s e methods have been se lec ted because they are j u d g e d to be the most l i k e l y toyi e ld r e su l t s that w i l l a l l o w q u a l i t a t i v e or q u a n t i t a t i v e e v a l u a t i o n o f asbestos l e v e l s inenvironmental media. N o t e that several a l t e r n a t i v e m e t h o d s are i d e n t i f i e d for soil and re la t edb u l k mater ia l s . At p r e s e n t , it is not known which of these will be the most a p p r o p r i a t e . It isenvi s ioned that a l l s a m p l e s w i l l b e screened u s i n g v i s i b l e i n f r a r e d s p e c t r o s c o p y , since t h i smethod is very f a s t and in exp en s iv e . If s u c c e s s f u l , the r e su l t s of thi s method can be used torank-order s a m p l e s into "high", "medium" and "low" concentrat ion ranges. For q u a n t i t a t i v eassessment, it is envisioned that all s a m p l e s w i l l be analyzed by PLM, since this method is f a s ta n d r e l a t i v e l y l e s s e xpen s iv e than t h e S u p e r f u n d T E M method. T h i s e v a l u a t i o n w i l l b e g i n withs a m p l e s that are known or su spec t ed to be h i g h in asbestos concentration, based either on thei n f r a r e d r e s u l t s a n d / o r f i e ld observat ions such as the presence of v i s i b l e l e v e l s o f v e r m i c u l i t e ,p r o x i m i t y to known sources or waste m a t e r i a l s , etc. The ana ly s e s w i l l cont inue t h r o u g h thes a m p l e s to those that are known or s u s p e c t e d to contain "low" leve l s . When asbestos f i b e rconcentrat ions are c o n s i s t e n t l y b e low the d e t e c t i o n l imit, f u r t h e r analy s e s by PLM may bed i s c o n t i n u e d . After the r e su l t s of the i n f r a r e d and the PLM analyses are a v a i l a b l e , a set ofs a m p l e s wil l be s e l e c t ed for a n a l y s i s by the S u p e r f u n d me thod . T h i s method i s e xpe c t ed to bethe most sensit ive, because it i n c l u d e s a p r e l i m i n a r y s eparat ion of r e sp irab l e asbestos f i b e r sf r o m the b u l k mat er ia l , and because q u a n t i f i c a t i o n i s by TEM rather than PLM. H o w e v e r , the
10
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method is not yet in wide use, and is associated with a r e l a t i v e l y h igh cost and slow turnaroundtime. It i s for t h i s reason that o n l y about 15-21 s a m p l e s w i l l b e eva lua t ed by thi s a p p r o a c h .This set w i l l be c ompo s ed of a p p r o x i m a t e l y 5-7 in each of three categorie s: "high", "medium",and "low". C o m p a r i s o n of r e s u l t s across these three m e t h o d s w i l l a l l o w an e v a l u a t i o n of whichr n e t h o d ( s ) is (are) most a p p r o p r i a t e for on-go ing eva luat ion of s o i l s and related material s at thesite.
For t h e o ther m e d i a ( d u s t , s u r f a c e water), a l l s a m p l e s c o l l e c t e d w i l l b e ana lyzed by th ea n a l y t i c a l m e t h o d s i n d i c a t e d above. A c o m p a r i s o n of r e s u l t s across s a m p l e s w i l l be used todetermine whether the method is l i k e l y to be r e l i a b l e and u s e f u l for f u r t h e r eva lua t i on of sitesample s .

Community Interview
EPA will a d m i n i s t e r a community interview to numerous L i b b y res idents i n c l u d i n gr e s i d e n t s o f each h o u s e h o l d s a m p l e d . T h e s e interviews w i l l h e l p g a u g e community members 'level awareness about a sb e s t o s , t h e i r h e a l t h concerns about a s b e s t o s , t h e i r k n o w l e d g e aboutac t iv i t i e s that may r e s u l t s in a s b e s t o s e x p o s u r e , as we l l as p o s s i b l e sources of asbestos-bearing mater ial . T h i s i n f o r m a t i o n may h e l p e x p l a i n observed asbestos l ev e l s in s a m p l e s f r o mthe home. A copy of the interview que s t i onnaire is p r o v i d e d in S e c t i o n E ( A p p e n d i c e s ) .

4. D e f i n e the S t u d y Boundar i e s
S p a f / a / Bounds

The s p a t i a l b o u n d s to be i n v e s t i g a t e d in t h i s p r o j e c t i n c l u d e the c ommuni ty o f L i b b y , and3reas a s s o c ia t ed with f o r m e r m i n i n g a c t i v i t i e s near the town.

Temporal Bounds
A s b e s t o s l e v e l s in source or t r a n s p o r t mater ia l are expec t ed to be r e l a t i v e l y s table .T h u s , the time when source area s a m p l e s are c o l l e c t e d is not j u d g e d to be critical.

5. D e v e l o p a Deci s ion Rul e
If no ob s ervab l e d i f f e r e n c e in a sb e s t o s c onc en tra t i on can be d e t e c t ed between the twoclasses of s a m p l e s ("high" vs "low"), it w i l l be c o n c l u d e d that a) either the medium is noti m p a c t e d , or b) the measurement t echnique is not s u f f i c i e n t l y sensitive. If a d i f f e r e n c e can beDet e c t ed , it w i l l be c o n c l u d e d that there is an impac t to that m e d i u m , a l o n g with an actual orp o t e n t i a l release to the environment, and that the current method can be used to f u r t h e ri n v e s t i g a t e and q u a n t i f y that release.

B. S p e c i f y L i m i t s on Decis ion Errors

11
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Because the d e c i s i o n to be made is m a i n l y with regard to method adequacy, noq u a n t i t a t i v e ru l e s are needed to d e f i n e d e c i s i on errors.
7. O p t i m i z e the D e s i g n for O b t a i n i n g R e s u l t s

A d d i t i o n a l source area s a m p l e s may be c o l l e c t e d and incorporated into e i ther Phase 1a n d / o r Phas e 2 as da ta become a v a i l a b l e on the a b i l i t y of current m e t h o d s to de t e c t andq u a n t i f y asbestos f i b e r s in each medium.
P A R C C Requirement s

W i t h i n th i s Q A P P , q u a n t i t a t i v e a n d q u a l i t a t i v e l i m i t s a r e d e f i n e d f o r p r e c i s i o n , accuracy,r e p r e s e n t a t i v e n e s s , c o m p a r a b i l i t y a n d a n a l y t i c a l c o m p l e t e n e s s . R e p o r t i n g l i m i t s f o r asbestosf i b e r s are set by the a n a l y t i c a l l a b o r a t o r y based on e n v i r o n m e n t a l m a t r i x , h i s t o r i c a l d a t a , andcompar i s on to EPA l i m i t s f or CLP and o ther m e t h o d s . Q u a n t i t a t i v e l i m i t s are a l so d e f i n e d bymicroscopy (l igh t microscopy or TEM) for method de t e c t i on l i m i t s , and f or method r e p o r t i n gl i m i t s or method q u a n t i t a t i o n l i m i t s . The QA p r o c e d u r e s o u t l i n e d , in t h i s section are i n t e n d e d toensure da ta q u a l i t y and to a d m i n i s t e r corrective act ions with the goal of p r o d u c i n g d a t a thats a t i s f y the f o l l o w i n g requirements. Genera! g u i d e l i n e s , p o l i c i e s , and procedure s to achievethese o b j e c t i v e s are p r e s e n t e d below. Where a d d i t i o n a l , d e t a i l e d , p r o c e d u r e s are required toat tain QA ob j e c t i v e s and to describe s p e c i f i c m e t h o d s , these are p r o v i d e d in the S O P s (seea t t a c h e d ) . T h e f o l l o w i n g P A R C C requirement s a p p l y t o more s t a n d a r d chemical a n a l y t i c a lana ly s e s , and p a r t i a l l y t o a sbe s to s a n a l y s e s ( e . g . , i d e n t i f y i n g p h y s i c o - c h e m i c a l make-up o fs p e c i f i c f i b e r s )
Precision: Preci s ion is d e f i n e d as the agreement between a set of r e p l i c a t e measurementswi thou t a s s u m p t i o n or k n o w l e d g e of the true value. It i s a measure of agreement amongi n d i v i d u a l measurements o f t h e same p r o p e r t y u n d e r pre s cr ibed s i m i l a r c o n d i t i o n s .Agreement i s expressed as e i ther the relative percent d i f f e r e n c e (RPD) for d u p l i c a t emeasurements or the range and s t a n d a r d d e v i a t i o n for l a r g e r numbers of r e p l i c a t e s .The RPD wi l l be r epor t ed on required 5% labora t ory d u p l i c a t e s .
Accuracy: Accuracy is a measure of the c lo senes s of i n d i v i d u a l measurements to the "true"value. Accuracy u s u a l l y is expre s s ed as a p er c en tage of that value. For a variety ofa n a l y t i c a l p r o c e d u r e s , s t a n d a r d r e f er ence m a t e r i a l s t rac eab l e to or a v a i l a b l e f r o mN a t i o n a l I n s t i t u t e o f S t a n d a r d s a n d T e c h n o l o g y ( N I S T , f o r m e r l y N a t i o n a l Bureau o fS t a n d a r d s ) or other sources can be used to de termine accuracy of measurements.Accuracy wi l l be measured as the percent recovery (%R) of an a n a l y t e in a r e f e r enc es tandard or s p i k e d s a m p l e s (>3 at each selected concentration range) that span the l imito f l i n e a r i t y f or the method.

Ideally, prec i s ion and accuracy est imates s h o u l d represent the entire measurementproce s s , i n c l u d i n g s a m p l i n g , a n a l y s i s , c a l i b r a t i o n , and other component s . F r o m ap r a c t i c a l p e r s p e c t i v e , these e s t imat e s u s u a l l y represent o n l y a p o r t i o n of themeasurement process that occurs in the ana ly t i ca l lab.
12



EPA R8 ___________Multimedia A s b e s t o s S a m p l i n g : Libby ,MT______January 4, 2000

R e p r e s e n t a t i v e n e s s : R e p r e s e n t a t i v e n e s s i s the d e g r e e to which da ta a c c u r a t e l y and p r e c i s e l yrepresent characteris t ics of a p o p u l a t i o n , parameter variations at a s a m p l i n g p o i n t , or anenv ironmenta l c o n d i t i o n . F o r t h i s Q A P P , da ta a n d s a m p l e s r e p r e s e n t a t i v e o f chemicaland b i o l o g i c a l e xpo sur e s in the s t u d y and r e f e r e n c e areas are to be c o l l e c t e d f r o mr a n d o m l y chosen residences.
C o m p a r a b i l i t y : Data are c o m p a r a b l e if site c o n s i d e r a t i o n s , c o l l e c t i o n t e chn ique s , andmeasurement p r o c e d u r e s , m e t h o d s , and r e p o r t i n g are e q u i v a l e n t for the s a m p l e s w i th ina s a m p l e set. A q u a l i t a t i v e a s se s sment of d a t a c o m p a r a b i l i t y w i l l be made of a p p l i c a b l edata sets. T h e s e criteria a l l o w compari son o f da ta f r o m d i f f e r e n t sources. C o m p a r a b l eda ta w i l l b e o b t a i n e d by s p e c i f y i n g s t a n d a r d uni t s f or p h y s i c a l measurements ands tandard p r o c e d u r e s f o r s a m p l e c o l l e c t i o n , p r o c e s s i n g , and a n a l y s i s . P l e a s e s e e t h eattached S O P s f or s a m p l i n g and a n a l y s i s procedures.
C o m p l e t e n e s s : Data are considered c o m p l e t e when a prescribed percentage of the totali n t e n d e d measurements and s a m p l e s are o b t a i n e d . A n a l y t i c a l c o m p l e t e n e s s i s d e f i n e das the p e r c e n t a g e of v a l i d a n a l y t i c a l r e s u l t s r e q u e s t e d , and >90% of analyzed s a m p l e ss hou ld have re su l t s r epor t ed . For th i s s a m p l i n g p r o g r a m , a minimum of 80 percent ofthe p l a n n e d c o l l e c t i o n of i n d i v i d u a l s a m p l e s for q u a n t i f i c a t i o n and a minimum of 30percent of re lated p a r a m e t e r s (e.g., p h y s i c a l mea sur ement s , f i b e r t y p e , etc.) must beob ta ined to achieve a s a t i s f a c t o r y l eve l of da ta c ompl e t en e s s .
M e t h o d Detection Limi t s ( a p p l i c a b l e t o chemical analyse s o n l y ) : M e t h o d d e t e c t i on l i m i t s ( M D L s )are minimum va lue s that can be r e l i a b l y measured to i d e n t i f y the a n a l y t e as beingpre s en t in the matr ix , versus method q u a n t i t a t i o n l i m i t s are the minimum values that canbe quant i ta t ed with r ea sonab l e s c i e n t i f i c c o n f i d e n c e . The method wi l l also have amaximum l i n e a r va lue in most s i t u a t i o n s , and a n a l y s e s s h o u l d occur wi th in th i s l i m i t o fl i n e a r i t y range. S e e a p p l i c a b l e o p e r a t i n g pro c edure s f o r d e t a i l s .
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T a b l e 1. DQOs for Primary Obj e c t iv e: Evaluate the N e e d for T i m e - C r i t i c a l A c t i o n
DQO S t e p
1.

2.

3.

4.

5.

6.

7.

D e f i n e the prob l em

I d e n t i f y t h e d e c i s i on

I d e n t i f y i n p u t s t o de c i s i on
D e f i n e s t u d y b o u n d a r i e s

D e f i n e d e c i s i on ru l e

S p e c i f y l i m i t s on de c i s i on errors
O p t i m i z e t h e d e s i g n

D e s c r i p t i o n
The ci t izens of L i b b y a p p e a r to have an increased inc idence of a s b e s t o s - r e l a t e d d i s ea s e , but there areno d a t a to d e t e r m i n e if t h i s d i s e a s e i s a t t r i b u t a b l e s o l e l y to h i s t o r i c e xpo sur e s , or whe ther currentexposure s are of c on t inu ing h e a l t h concern.
I s t i m e - c r i t i c a l a c t i on needed t o pro t e c t p u b l i c h e a l t h ?I f yes, i d e n t i f y a p p r o p r i a t e ac t ion a n d intervene a s necessaryI f n o , d e t e r m i n e whe th er o r n o t n o n - t i m e - c r i t i c a l r e m e d i a t i o n i s necessary
Level o f concern for human h e a l t h (l i f e t ime excess cancer risk o f 1 E-03)E s t i m a t e of airborne asbestos concentrat ion, and cancer risk per unit concentration.
Spatial bounds: C o m m u n i t y o f L i b b y , i n c l u d i n g f o r m e r m i n i n g , mi l l ing and p r o c e s s i n g areas and areasp o t e n t i a l l y i m p a c t e d a s d e f i n e d b y m e t e o r o l o g i c a l c o n d i t i o n s . I f nece s sary, a p p r o p r i a t e backgroundareas are a l s o i n c l u d e d ( p r e c i s e l o c a t i o n s to be d e f i n e d ) .Temporal bounds: m u l t i p l e air s a m p l e s will be c o l l e c t e d in areas associated with f o r m e r m i n i n ga c t i v i t i e s near the town s e a s o n a l l y t h r o u g h o u t the year
I f a sbe s to s l e v e l s i n i n d o o r a i r > 1E-03 risk l e v e l , c o n s i d e r t h e need f o r t i m e - c r i t i c a l i n t e r v e n t i o n .If a sbe s to s l e v e l s in i n d o o r air < 1E-03 risk l e v e l , t i m e - c r i t i c a l i n t e r v e n t i o n may not be necessary.H o w e v e r , a d d i t i o n a l s t u d i e s may be needed to d e t e r m i n e if non-t ime-cri t i cal r e m e d i a t i o n is necessary,or i f l e v e l s m i g h t exceed 1E-03 risk l e v e l s under d i f f e r e n t c o n d i t i o n s (e.g. , seasonal v a r i a t i o n )
Risk management d e c i s i o n s w i l l be based on the h i g h e s t airborne asbes tos concentrat ion f o u n d in anyre s ident ia l or o c cupat ional b u i l d i n g .
I n c o r p o r a t e new i n f o r m a t i o n as d a t a become a v a i l a b l e on actual airborne exposure and risk l e v e l s .
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T A B L E 3 . U n i t Risk f o r I n h a l a t i o n o f A s b e s t o s

P o p u l a t i o n
M a l e N o n s m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
F e m a l e N o n s m o k e r
L u n g CancerM e s o t h e l i o m a sT o t a l
Mean T o t a l f o rN o n s m o k e r s
M a l e S m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
F e m a l e S m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
Mean T o t a l f o rS m o k e r s

P e r c e n t a g e o f F i b e r s
0.50%

1.0E-02
1.1E-01
1.2E-01

7.6E-03
1.3E-01
1.4E-01
2.6E-01

9.4E-02
7.6E-02
1.7E-01

6.4E-02
1.1E-01
1.8E-01
1.7E-01

1%
1.6E-02
1.9E-01
2.0E-01

1.2E-02
2.0E-01
2.1E-01
4.1E-01

1.5E-01
1.2E-01
2.8E-01

1.0E-01
1.9E-01
2.9E-01
2.8E-01

2%
3.0E-02
3.2E-01
3.5E-01

2.2E-02
3.6E-01
3.8E-01
7.3E-01

2.6E-01
2.2E-01
4.8E-01

1.8E-01
3.2E-01
5.0E-01
4.9E-01

4%
5.4E-02
6.2E-01
6.7E-01

4.0E-02
6.8E-01
7.2E-01
1.4E+00

5.0E-01
4.2E-01
9.2E-01

3.4E-01
6.2E-01
9.6E-01
9.4E-01

6%
8.0E-02
9.0E-01
9.8E-01

6.0E-02
1.0E+00
1.1E+00
2.0E+00

7.4E-01
6.0E-01
1.3E+00

5.0E-01
9.0E-01
1.4E+00
1.4E+00

G r e a t e r than 10 um
10%

1.3E-01
1.5E+00
1.6E+00

9.6E-02
1.7E+00
1.8E+00
3.4E+00

1.2E+00
9.8E-01
2.2E+00

8.2E-01
1.5E+00
2.3E+00
2.2E+00

15%
1.9E-01
2.2E+00
2.4E+00

1.4E-01
2.5E+00
2.6E+00
5.0E+00

1.8E+00
1.5E+00
3.2E+00

1.2E+00
2.2E+00
3.4E+00
3.3E+00

in L e n g t h
20%

2.6E-01
2.9E+00
3.2E+00

1.9E-01
3.3E+00
3.5E+00
6.6E+00

2.4E+00
1.9E+00
4.3E+00

1.6E+00
2.9E+00
4.5E+00
4.4E+00

30%
3.8E-01
4.3E+00
4.7E+00

2.8E-01
4.9E+00
5.1E+00
9.8E+00

3.5E+00
2.9E+00
6.4E+00

2.4E+00
4.3E+00
6.7E+00
6.6E+00

40%
5.0E-01
5.8E+00
6.3E+00

3.8E-01
6.5E+00
6.8E+00
1.3E+01

4.7E+00
•3.8E+00
8.5E+00

3.2E+00
5.8E+00
9.0E+00
8.8E+00

50%
6.4E-01
7.2E+00
7.8E+00

4.8E-01
8.1E+00
8.5E+00
1.6E+01

5.9E+00
4.8E+00
1.1E+01

4.0E+00
7.2E+00
1.1E+01
L I E + O I

Source: Berman and C r u m p ( 1 9 9 9 )

16
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T a b l e 2: S u m m a r y o f A v a i l a b l e P C W I - B a s e d Expo sure Leve l s f o r Asbe s t o s
Agency
A C G I H
N t O S H

O S H A

O S H A

E P A ( I R I S )
E P A ( O W )

Descript ion
T L V - T W A
REL 100 minut e TWA in a 400Ls a m p l e ( a l l f o r m s )
P E L ( T W A ) a l l f orms

PEL ( c e i l i n g ) 30 minute average - allf o rms
Inhala t i on unit risk - a l l f o r m s
M C L ( f > 1 0 u r n i n l e n g t h ) a l l f o r m s

N o m i n a l V a l u e
0.1 f / c c
0.1 f / c c

0.1 f / c c

1.0 f / c c

0.23 p e r ( f / m L )
7 M F L a

Reference
A C G I H , 1998
N I O S H 1999

O S H A 199829 CFR 1919.1001
O S H A 1998
29 CFR 1926.1 101
I R I S 1999
EPA 1998

' M F L = m i l l i o n f i b e r s p e r l i t e r
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Color M a p ( s )

The f o l l o w i n g maps contain color that
does not appear in the scanned images.

To view the actual images p l e a s e
contact the S u p e r f u n d Record Center

at ( 3 0 3 ) 312-6473.



F i g u r e 2.1 Libby, MontanaExport PlantArea To Be Excavated
S u r f a c e S a m p l e s
O N DO <1 %O
OO

2%3%
Dejrth S a m p l e s

N D
W i n d Rose data provided by theMontana Department o f Heal thand Environmental Science sAir Qual i ty BureauS i t e : 900018 Courthouse AnnexCity: LibbyT i m e Period: 1 / 1 / S B t o 1 2 / 3 1 / 8 8H o u r s 0 to 23C a l m W i n d s 3.3%Total H o u r s 5829
Analytical Data andGPS Coord ina t e sProvided by DOT-VOLPE

Contract No.: NQQ174-8WWXB
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